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excision of a T4 meningioma. Recent gait unsteadiness had led to
a magnetic resonance imaging (MRI) of the spine, which revealed
a pseudomeningocele at the site of the earlier operation. It was
concluded with neurosurgical evaluation that this was likely the
cause of his gait disturbance. Neurosurgical intervention was
planned, but this was deferred until the AAA was addressed.
Results of physical examination revealed that the patient had
normal, palpable, lower extremity pulses. He ambulated well
independently with the assistance of a cane. Some subtle findings
and mild ataxia were noted with expert neurologic examination
and were thought to be consistent with mild cord compression
from the pseudomeningocele.
Aortography revealed an infrarenal AAA with moderate
stenosis of the right common iliac artery. The inferior mesenteric
artery was not visualized. The hypogastric arteries were patent.
Endovascular repair with the EVT Bifurcated Endovascular
Grafting System (EGS) (Endovascular Technologies, Menlo Park,
Calif) was performed without incident. The delivery system involved
a 27.5F sheath (outer diameter). Anticoagulation with heparin was
initiated before the insertion of any catheters. No hypotension was
noted. Distal attachment sites were the common iliac arteries bilat-
erally, with maintenance of internal iliac artery perfusion.
After surgery, the patient was found to have severe paraparesis
and bladder dysfunction. With neurologic consultation, findings
consistent with conus dysfunction resulting from circulatory com-
promise were revealed. There was no evidence of embolization to
other organ systems. MRI of the spine revealed what appeared to
be an ischemic/embolic lesion in the conus (Figure). Follow-up
revealed that the patient was unable to walk or stand independently
and was confined to a wheelchair. He continued to require periodic
catheterizations of the bladder. The cause of the incident was
thought to be spinal cord ischemia due to atheroembolization.
Case 2. The patient was aged 82 years with a 5-cm AAA. The
patient’s past medical history was significant for Hodgkin’s dis-
ease, which had been treated successfully with chemotherapy and
radiation. The patient had a history of mild peripheral sensory
neuropathy as a result of chemotherapy. 
The results of physical examination revealed normal, palpa-
ble, lower extremity pulses. Aortography revealed an infrarenal
AAA. Calcification and tortuosity of the iliac arteries were noted,
but no significant stenoses were appreciated.
Endovascular repair with a bifurcated Ancure graft (Guidant
Corporation, Menlo Park, Calif) was attempted. The delivery sys-
tem involved a 27.5F sheath (outer diameter). Anticoagulation
with heparin was initiated before the insertion of any catheters.
Spinal cord ischemia with resultant paraplegia or para-
paresis is an extremely rare but catastrophic event after rou-
tine operative repair of abdominal aortic aneurysms (AAAs).
A review of the world medical literature on this topic by
Szilagyi1 estimates the incidence rate of this complication to
be approximately 1 case in 400 after abdominal aortic
aneurysmectomy and 1 case in 5000 after arterial recon-
struction for aortoiliac occlusive disease. Possible causes of
this adverse event include infarction of the spinal cord from
direct interruption of the cord blood supply or a critical col-
lateral, systemic hypoperfusion, atheromatous embolic
infarction, or spontaneous thrombosis of an atherosclerotic
radicular artery.2 Prolonged aortic occlusion, intraoperative
hypotension, and interruption of the internal iliac artery cir-
culation have also been proposed as possible causative fac-
tors.3 Perfusion of the distal spinal cord is derived from the
lumbar, iliolumbar, and lateral sacral arteries. Branches of
these arteries anastomose with the intrinsic spinal arteries at
the level of the conus medullaris. When the greater radicu-
lar artery is compromised, however, pelvic blood supply can
become critically important.
We report two cases of paraparesis/paraplegia following
endovascular AAA management. Both cases were the result
of atheroembolization after extensive management and
workup. These cases bring up important issues regarding
endovascular repair of AAAs and raise the question of
whether endovascular management is more likely to result in
severe atheroembolic events in the spinal cord or elsewhere.
CASE REPORTS
Case 1. The patient is an 84-year-old man with a 5-cm
infrarenal aortic aneurysm. Past surgical history was significant for
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Lower extremity paraplegia or paraparesis is an extremely rare event after operative repair of infrarenal abdominal aor-
tic aneurysms (AAAs). We report two such cases that occurred after endovascular repair or attempted endovascular
repair of routine AAAs. To our knowledge, these are the first two cases reported specifically in the literature. These
cases may have significant implications with regard to the endovascular management of AAAs, because atheroem-
bolization to the spinal cord appears to be the underlying cause. (J Vasc Surg 2001;33:178-80.)
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Access was obtained via the left femoral artery. The procedure was
complicated by an inability to deploy the graft by retracting its sur-
rounding sheath. After several attempts, the entire device was
removed, and it was thought that there was a technical problem
with this device causing an inability to deploy the graft appropri-
ately. A second device was then used. Deployment was attempted
in the aorta, and after the sheath was removed approximately two
thirds of the way, the remainder of the device remained unexposed
because of an inability to retract the sheath. The decision was made
to abort the attempted endograft repair. The graft was left in place
because the upper hooks were now exposed and it was thought that
it would be unsafe to remove the device without direct exposure.
Standard open repair was begun. The device was removed from
the aorta under direct vision without complication. Repair was com-
pleted with a tube graft without undue incident or complications.
After surgery, the patient was found to have severe left lower
extremity paresis. The pedal pulses remained strongly palpable. The
calf was soft and nontender, and there was no evidence of com-
partment syndrome. During physical examination distinct ischemic
skin lesions were revealed only on the left buttock, consistent with
atheroembolization to the skin in the distribution of the left
hypogastric artery. There was no evidence of embolization to other
organ systems. On the first postoperative day, the patient’s total cre-
atine phosphokinase level was noted to be elevated at 17,000 U/L;
the myocardial fraction was negligible. Results of the physical exam-
ination remained unchanged. Computerized tomographic scanning
of the abdomen and pelvis revealed no retroperitoneal hematoma
or other abnormality. MRI of the spine revealed questionable evi-
dence of ischemia in the conus. The creatine phosphokinase level
returned to normal over the next several days.
Neurologic consultation was obtained, and the cause of the
incident was thought to be spinal cord ischemia due to atheroem-
bolization. Also, at the time of this report, the patient remains
nonambulatory, undergoing physical therapy and rehabilitation.
DISCUSSION
This case report serves to relate two cases of severe
lower extremity motor dysfunction presumably resulting
from spinal cord ischemia that occurred after successful or
attempted endovascular management of routine AAAs.
We think this report raises the concern that severe
atheroembolization to the spinal cord or other organ sys-
tems may be more likely with endovascular management
than with open surgical management of AAAs. The pre-
sumed underlying problem would be the extensive manip-
ulation of catheters and other devices in what are known
to be severely atherosclerotic vessels. It would seem obvi-
ous that this manipulation could result in trauma sufficient
enough to cause dissemination of embolic material.
It is notable that both patients’ histories were signifi-
cant for neurologic conditions before aneurysm repair.
However, these manifested preoperatively as mild deficits,
whereas postoperatively, the patients were unable to ambu-
late. Through neurologic consultation it was thought that
in both cases, the postoperative symptoms were unrelated
to the preexisting mild neurologic conditions.
The second case reported was actually an attempted
endovascular repair; difficulties with device deployment
eventually led to standard open repair. It is possible,
although unlikely, that the neurologic event occurred at
the time of the open repair. However, it appears much
more likely that the patient embolized to the spinal cord
and left hypogastric artery during the extensive attempts
to manipulate and deploy the endovascular device via the
left iliofemoral arterial system.
Certainly, a number of large series of successful endovas-
cular management programs of AAAs without any complica-
tions due to spinal cord ischemia have been reported.4
However, other thromboembolic complications resulting
from endovascular AAA repair have been reported.5,6 The
scenarios reported include rectal and sigmoid colon necrosis
and fatal massive atheroembolization syndrome. With an
ultrasound scan–based quantification system devised to mea-
sure lower extremity emboli during aneurysm repair, signifi-
cantly more particulate and gaseous emboli were detected
during endovascular aneurysm repair when compared with
conventional open aneurysm surgery.7,8
In summary, we report two cases of lower extremity
paralysis/paresis that occurred after endovascular repair or
attempted endovascular repair of routine AAAs. These
cases may have implications with regard to the endovascu-
lar management of AAAs, because atheroembolization to
the spinal cord appears to be the underlying cause. Un-
fortunately, we have not yet been able to definitively iden-
tify either patient or surgically related factors that can
MRI revealing infarct of distal spinal cord. Black arrow points to area
of ischemic lesion, which is white in contrast to normal nerve tissue.
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predict this type of unfortunate occurrence. As with spinal
cord ischemia resulting from open aneurysmorrhaphy, for
now, this type of complication may remain a “tragically
unpredictable, random, and unpreventable event.3”
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